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Abstract 



PURPOSE:To reduce a surface pit of a compound semiconductor hctero-cpitaxial layer, upgrade the evenness of the lavcr 
and reduce carrier concentration in terms of a hetero-epitaxial layer growth method for GaAs or the like on a silicon 
substrate. 

CONSTITUTIONS natural oxide film on a silicon substrate is removed and a compound semiconductor low temperature 
growth layer 2 required to generate a growth core is formed ihereoo. Then, a first compound semiconductor epitaxial layer 
3 is formed at a temperature of 600 deg.C or higher but less than 700 deg.C. A second compound semiconductor epitaxial 
layer 4, which minimizes the number of pits is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than "00 
deg.C. V/IH ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconductor epitaxial layer, which makes it possible to reduce the number of 
pits and enhance the evenness of the surface. 
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WUCS i«81K«:7 0 0iC*i»C|*au V/I I 

I Jfcfc 2 7 (C LT» 1 0 #|SJMOC V Df £ !Ci -3 

T. *3a>GaAs*»e>«!4{l:*4M*«»xt**^ir 
5 Srfifcg* £. 

[004 5] B8lx J^fcf^l06fla>sJ»#i£ICJ: 
«>GaAsxt:*^i/-r;i/JS<7)^/B«)tbiagIT'. (A) 



^¥ 6 - l 7 7 0 4 6 
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(iMSOfmRS. (B) ttXy KttflEfcRLTn 
4. 30>E!{C5*3ftT^-5 «}: o IC. ZOT||860!|<Z)/\-ri: 
xhf^^S/t^atft^acjcSi:. GaAs*<bfc*S?§ 

I I IttS:f6<t* SZttC^cT. GaAsfrfbfc**!: 
^^fftgjSfiSM 2037 L/>y t>7#W5ftfC#I#J 

LT. 3. Inm*»ii2. 7 nmlC^LT^S. £ 
fe. GaAsa»64**2(ZHI:«Msi»(*xtf**i/^ 

io ;i/jf4fedift-r*m«>x/i i i£fc*fi<-rsii:{cj: 

X105 cm-2*»63xi 05 cm-2(c{gMLT^o, 

[0046] z<»'mmMt&fa*&m'ST- Dif?± 
{SffifSM&j&au -f-^tcsKOffc^^ftxt: 

**^;i/«£tf:BTS&S<Z>V/I I Iifc£«fctffS20) 

Ittfe. *3«Hfc*«i(si»»xt:**j/Y;i/JifcriW* 
■f*R©V/I I Iifc«fc*J*,{gvHI, «(C2 0OTiC7 

[0047] («3 utem ^axs^af t64b¥i*4* 

^nxbf^S/irvwfcft&flBi. S i fi&ttcf t£4fc 
^WlttDlHJffcsMlU 0±taAAL&fll 1 <7>ffc 
*« i WWcxtf#*£/ir^»S«4ra>*mcj:oT7X 
-;i/75 wttCto T^jgSJt^&S v ^(i»a[ll?&5:^6t 
■T*fth«<Wt«Ms««txe#*S/^^Ji«>«ifeip 

[0 0 4 8] Si Sffi±{Cft^l4^9{*fiStftM8«$:li 
30 StLm ■ft^t^*x^^#->r;i/»«:fi£S1-5) 
PR. **«B»KJWl^#fcViMW#x#flEO!>£H 

JffedUtU *<D±K^Lfeft64(W^<*x£**S/ 
IC^T^fb^t^ftxf^drv^^KDSSSrXifl 

40 ittzztztmttz. 

[0 0 4 9] «W#e>«, S^^Ckot. '©ffc 
^^«*rtft«JJHlS:J«*Lfe*CS i ««S:^S7 

j§Z7--)itzmz$imT-$>zztz&n.Lrz. 

[0 0 5 0] b 9 li, m 3 ^g^jOTft^^S*^^ a 
x tT ^ * > v frW&fim <D 7 x - (7) J»B^[2T' $> 

50 r. VBSM*-WX»E0. 3 5To r vto&fit. 5UZ 



(7) 
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fflKV 6-177046 



frtE*7 6 0Torr, VfiffiftilXftEO. 6To 
rrtf),#.Bi, RZWlEJjl 6 0To r r\ V^HjSf 
#*#E5. 7To r rOjftCfc. ££f ?3E£7 6T 

0 r r . VJMWW*£E 1 . 3 T o r r fflj&D tT'E 

ftf££*UMf<Z)±tCfi££ L TMtl^^ttx ^ * * v ^ 
;i/®5:7--;b-r5i:. 2<olZ*<D±lZJ&&tS>{t&& 

[0 0 5 1] zzz\ z commm<Mt£m*m{ts\T a 

xtf**S/ir;i/jaUl36rSSK*^T. MOC VDj;j:oT 
S i«S©±KGa As txbf#*J/^;ua*t«JW 

[0 0 5 2] OS 1®&K) 
8l©Pg 

fiJSf *fCH2 1 2 s 1 m, AsH3£34sccm 
JSA U jgj£fF»3E;fo5: 7 6To r r tU S igfifc 

1 0 0 01CT- 1 OffflBB»LTi«SBWIJIfe«iSLfe. 
«tW)IfiCJ3V»T. H2 ©flt*U3Efee>«sn. gj&t 20 
W£E*t7--,n/IillBWCB3Etoe)«!V». Ga 

A s fcJS^SJmWJJ^erortSIHCtfieLfcG a 
A s a'^-f £tf>5:P£<*£0>{CA SH3 S34sccm 

[00 53] fl2f£|5g 

S i g«<Z)gS5:4 0 OTCgRCWIU A s H 3 £ 2 
66 s c cm, h'J^fM'J'JA (trimethy 
1 g a 1 1 i u m TMG) ilSscc m^ALTG 
a A s {giSJ&£E5: 1 0 n mfflgmZHtz. 
[00 54] M3&m 30 
ftd. S i StS&#aU Z<D±IZ 6 5 0*CT'A s H3 
5:6 7 seem. TMG5:2. 5 s c c ms»ALTJ*3 
0. on m(D^l©GaAsxl^^*i/i';i/S$:fiS;^t 

[00 5 5] £4 are 
SlOGaAsXhf4f*£/-v;i/JiOfitfiictJWIU Si 
fflgf:9 0 0'C*TJHftLl 5#|S|7x-;U5:*Tofc. 
ZOfflk, SJZ-'gfilEfii 76Torri:U A s H3 # 
E50. 1 — 1. 6T0 r mVm'MilLt-. ZtofsL 
£5f WEjlt A s H3 #Etf>ffiHli.'- E9 KfcuTiSJiS! 40 
A-DT'7n3ftT^-&. 

[0 0 5 6] 

-0>*il. S i£fi£fftfBSL. 6 5 0TCT'AsH 3 
5:67s ccm. TMG 5: 2. 5 s c c meSALT/f $ 
2. 5^m(7)±M0^2CDGaAsxt*^dr>-v;uS^ 

[0 0 5 7] ilOli. 7^i/>»Ei:GaAsxW 
*^;u*<BSffi¥ett<&IJBfl® (1) T'&S. 
OT«tttt7;i/i/>^JE. «Wtt*2«)GaAsXt4r* 
i/-v;U«OaSffiEIiiifiKttSS5:^LTV»-S. -fLTZOD 50 
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[0 0 5 8] S i«fch{:ja»LfeGaAsffiaU8Jyi 
©±i:j*JUvfeill0>GaAsxe**j,*;i,jf £7- 

IC. RMS1J4. Onmfftof:. RMS#4. Onm 
WTfcfc'J. 7X-;uc«tSS®^fflft(Z)5Jc§*^6^ 
AsH3#EE#0. 3 5~1. 3Torrfl5S 

[0 0 5 9] (35201180 
311 ©Pi 

fflSf 4>{CH2 5: 1 2 s 1 m. AsH3 5:3 4sccm 
iAL Sfi?tF«3E*5:7 6T0 r rtU SiSS5: 

1 0 0 ox:x- 1 oftmmLTStmmzfoZLtz. 

VMOTMIZS^Z. H 2 GHtttiSEfc&fcu. 5£« 
fttt1b7--)lXfflmT'lt3£.t>C3fa\ tfc. Ga 
A s i^t^JXS/JMSZVDPmiZtmV^G a 
A s #8JlWS«>fcMKfc MZA s H 3 5: 3 4 seem 

[0 0 6 0] &2m 

5 ig«tf)S£$:4 0 OtSRCBfiU A s H 3 fe 2 

6 6 seem, TMGfe 1 8 s c cmSIALTG a A s 
&£j&&m$: 1 0 n mW&m2"£tz 0 

[0 0 6 1] ®3®Pi 

Sig«5:#SU 2<7>±iC6 5 0rTAsH3 
5:6 7s c cm, TMG&2. 5sccmiAlT5$ 
0. 5tfm(DJBl«>GaAsxfc:**i>^;i/JifefiItfiL 

[0062] iiusr 

gfc£9 0 OtSTIWL 1 55WB7x-fl,fefro&. 
w<7)IR fiiS^WE^S: 7 6 0 T o r r fc.L, A s H 3 
#m*0~10TorrO«BHT?5HI:Lfc. ClOS^f 
^E^ilAsH3 #JEtf>*gffl;i 09(C^VNTia]RgB- 

[0 06 3] 3158® 

ZO)$>t* S ifi««:StfKffiU 6 5 0'CT'AsH3 
5:6 7s c cm, TMG£2. 5 s c cmiALtlf^ 
2. 5/:m(Z)±f^2(Z)GaAsxW^i>fyi/i?: 

[0 0 6 4] mi Mi T^^EtGaAslf * 
^£/T;U®CO^ffi^ffltt^f}§^ia (2) T'£><5, 20)0 

Ji^affilHiaWiWHSfc^LT^S. RMS#4. On 

tlZCDfo AsH3#ffi#0. 6-5. 7 T o r r <7)& 

[0 0 6 5] C353tf)§gSfc) 



(8) 
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ttMW 6-177046 



mis® 

Sfcf £HH2 £ 1 2 s 1 m. A s H3 5: 3 4 s c c m 
m\U fiflflfftE*«:7 6To r rtU SiS«£ 

1 0 0 or? 1 omtmir smmmzuz. 

&Mbcoxmzis^x, H2 ©«E»i3Efce>fcv>. ©g» 
«EE*t.7--;naieWeW«toe)«:k». it. Ga 
A s fe^^*XBGW>«SWK)rt«Cf*tLfeG a 
As*^M!M-4©S:BS^feAICAsH3 £34 seem 
*ALfc. 

[0 0 6 6] £28® 10 
SiXCOWEt:4 0 0T:SKiCWiU AsH3*2 
66 seem. TMG& 1 8 s c cmHALTGa As 

<6tt*JUf& 1 0 nmmmmztt. 

[0067] §!3f3fSg 
#CtC. SiSfiSr^fiU Z(7)±(C6 5 0rT'AsH3 
5:6 7 seem. TMG&2. 5 s c c m£ALTJ£3 
0. 5#m©fBl©GaAsx£4r*S/-Wl/JffcfifcRl, 

[0068] sg4gpg 
JBl<©GaAsxifdr*j/-v;i/JI©**«:*»rU Si 20 
g«5:9 0 0-C£T'#&Ll 5#ra7--;i/£*To£. 

A s H 3 ffi&Z 3 4 s c c mt L. SlSt^ff 
^Jfe5 0~7 6 OTo r rOCHT^ffctt. 3 (At 
£. AsH3^E(i0. 14~2. lTorr©«JBT' 

[0069] g5SPg 

S i JMEfcHOWL 6 5 0-CT'AsH3 
5:67s c cm. TMG £2. 5 s c cmiAltffS 
2. 5« m©JJf©^2©Ga A s xfcT** £/-v;i/Jf£ 
EJcALt. 30 

[0 0 7 0] HI 2 it. S&VAEEAtGaAsx^ 
*^*;Wl0*i¥Stt«)8WRHT**. d©0©8t$4 
tiJEJSW^E*. SSSliG a A s xtf * *i/*)l}g<D& 
ffiVSafflmmtmLT^Z. RMS #4. OnmOT 

tay, 7x-^jci6aaBWifl:o8t««y5i«»*i6© 

IJ, £J£f F*3J±7J# 2 2 0 T o r r VAt<D£&. A s H 
3 »E#0. 6 2KU:©^T'fc£~fc#fc>fr£. Zti 

tiia 9 <7>««£a b c Dizst n*. 

[007 1] JJBttfQgflKCfcV VCti, G a A s ffifitf 
JUf. Il(DCaAslWir^;H, ±S©SI2© 40 
G a A s x^4r*S/*;Ujf fe*ft1-*m«)»WE*fe 7 
6TorrtLf^\ l 1 0 T o r r J^TT'$>mf±IB 
tffl&<D¥iBf£&Mi:GtZ>±m<7)f52<DG a A sxfcf 

H ft^I^fttLTGa As, AlAs. InA 
s, GaP, A IP, I nPttzltZtli,(DS&Zm\ 

[0072] («i4 sygfj) Me© j: 9 {;aaa»»e>. s 

i S«©±fC4 0 0~5 0 0"CS«©{gSl?ffc^ijia| 

5: s£JIU r©±ic6 0 o~7 5 orgjg 50 



14 



[0 0 7 3] fczitf. IWEW2«HI*Rffi»Cfiv»T 
tx tt^^fcl^l^fcJ&Bbfc&tcmS©^ 
«¥«Wcx * * i/ * JMftJtVajgJtiljK * T'#igr * 

fi-f 4X tr* * S/-v ;w£RI©*ffi<W&tt #g < & 5 
[0074] ZfflJ: ^K<BariW©«ffi*«3IBl4i9 
trtHfe/ly 7 r-Jffcj&ai-* 3 ffit 

RL Gajm&l/ChU*?*#U9A (TMG) £# 
TMG©£flSiSgtfit!i,\£«>. it^^flttg 

[0 0 7 5] iWSQfiWW^nxtf* *MrJU*JU? 
&lx GaCMIWfcLT. USE® MJ **;WJ >7Z» 

(TMG) <fc»J <BrB**t*ri:# 

T'£SMJxf-;i,#<J7i* (TEG) feJBuTft*** 

[0 0 7 6] Ga«Wi:LTTMGSffl^4»6J:»J(S 
fiT> < 'J77-1 &jfcRT* Z t (C «t »J . ft^^i* 
ffiilftJUl Srf&S L fc»C @ tot T Stt£^¥i§&x £ 

r^tzismSiSM<D^<owx^Wj<zt^X'^. z© 

±Kd»T * § tot*bit&faim&.x.V9 * •> * KM 

<z>3ma¥im&smti>zttfZ'%&. a 7 7 

7-Jf tl«r«il©G aflMWtLTSfefiaKOMIi* 
hUxf-;u^i;«?A (TEG) fcffiK ft^jifssw*® 
fifiE A»^> a to t -r 5 ft#wtH»»x * * 2/ a- 

^'J7i» (TMG) fcJgHSrfcKlioTIfl^foWi 

[0 0 7 7] r«)|CKH(CdSv«Tli. MOCVDICio 
TS iS«±tCGa Asxtf**i/-v;i/«5:EES-r4I 

[0078] miepg 

&Sf *{CH2 S: 1 2 s 1 m. AsH3£34sccm 
©S£ST'i»AL. E&f rtE735: 76TorrtU S 
iSfiSrl OOOCOMILTl 0#(SH«*LTa«Stt 
ftRSBte-f*. «flW)Z»CJSV»T. H2 ©flgSli^ 

BltfiWJW)i:SIJ05ff©rt8KlWi§LfeG 
a A s *^-f S©SR5<'fe«0, AsH 3 5:34scc 
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[0 0 7 9]m-2©Pg 

S i|M®lKfc4 0 01CgS(CB&U AsH3«:2 
66 seem, TMGSlSsccmSIALtGaAs 

1 0 nmSflMUtr*. 
[0 0 80] «3en 

A s H3 S£ft 6 7 s c c m 

TMGSSfi 2. 5 s c cm 10 

TEGSfcS 2. 6 s c cm 



4 5 ox; 


TEG 


50 0*0 


TEG 


5 2 0"C 


TEG 


5 5 ox; 


TMG, TEG 


5 7 or 


TMG, TEG 


6 0 ox; 


TMG 


6 5 OX 


TMG, TEG 


WE 


5000A 


[0 0 8 


1] 



S i 6 5 0X:(C#SL. tfUZA s H 

3 £ 6 7 s c c m. TMG 5: 2. 5 s c c mtf)g££T*3| 
ALTS3 2. SwmOGa Asxf^*i/-v>»HS:JS 

[0 08 2] HI 3 It. 3543lte01Jtf)GaAsx£** 

(A) lifcf«yMB& (B) tt¥fflttfc;RLTHS. I. 
(7)1213 (A) , (B) (C*e>*l*J:-5(l, GagSi 
LTTMG£J§lr>fe«£li, 5 7 0XOTT-/W77- 30 

^tces^^sascof-y heat 

^Sttfl^Mtr*. L*»U GaflWiiLTTEGfeffl 
5 7 0X«TT'A>y7r-«5:fiS;StTt> 
5 0 OX;SS*T«7<'y77-Ji0>Sffi©£-y KSjjgi: 

[0 0 8 3] '(TU^C GaAsffi&jftftjfaBSX 
ftfc»Wf*£i:C J:oT«fc yBBftWSfcG a A s x 

)\,mme>Mz. ztiba&amm*^ est 
^SSii4 9 or*»6 5 8 o%:«flw»S!T?*s 

*3*»*. 30§SS6WK£tt*fi:£^4M*ttlX G a A 40 
s, AlAs. InAs, G a P, A 1 P, InP£«fc 

[0 0 84] (IISMMD SiStiftai 

ivtmB±iz£?it£®*mm 
* >■ * ji/ioasaiHia & SW u x^fflft l taicnta 
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[0 0 8 5] z ©uteflkB'vr □ x t: * * ;> * 
six s iS®^<Di vj^g0±(cft:^4^*{gis 
dtfiiifejaaiu »v»Tf»Lfcft^*i|sflw*xfcr** 

tc«toT^^# ± |i««a:^^*i/A';i/JiOTSS(7)f-y h 

*««>^nxtf#*j/^;i/fl»^aacj:oT. Sig 
«tf)±tCG a A s flfcfifcR? aigSrSRETS. 

[0 0 8 6] smb. sssuewro^nxt**^ 

J r)lf8.&%&0XWm®T:> (A) ~ (C) ti#X8 
&3*LT^5. iOEKfinT. llJiSiSfi. 12 
liG a A s {gffijfc&f. 1 3liGa AslW^Jl 
Jl. 14t)GaAslWJri/v;HTfe5. 
SfflBRCfc o T i OH^^IOT^t- □ x t* 9 * i/ * 

[0087] mispg (014 (a) mo 

SiStftl l©±ICMOCVD*0«»£ffiKJ:oT. 
«$1 0 0 A<DG a A s (gjS^iyf 1 2€:ffi*U ?£v> 
TJ?S3tfmffiGaAslt:j!*i/t;Hl 3 fcfiSfit 
5. 

[0 0 8 8] £28P1 (014 (B) #ffiD 
GaAsl^*i/-v;Hl 30C3£iSWtS*ffi&if«J 
1 u mffiBLTJS3 2tf m<0¥SfcGa Asxfcr**£/ 
1 3 

[0 0 8 9] S53®Pg (HI 4 (C) $M) 
¥£ftLfeGa AsXfcf**£/*;i/Jf 1 30>±U1. 6 5 
OXX'ffgG a A s fcfiRftLTG a A s XKT**J/-*;u 
V 1 4 

[0090] si sti, mssoewwNf-nxe*^^ 
ijmfflmtx'b*). (a) iifia^fijcfi*iST'fiSSL 

(B) tti<0«WI«)rt*»»Tfrt«Lfe»^ 
SrjjsLTV*. 015 (A) It SiMl 1<Z>±IIM 
OCVD?fMgSffl:J:ot. ff$l OOAOTGaA 
sffiSAftJIi 2&ftftU ^tV »Ti?£ 3 <i m0)G a A 
sxtf***/* ;i/Jfl 3fctf5U fWSI^Ura 
WBLTJP«fl:Lfe»C6 SOtTGaAslW^y 

(S#<<7)£-y h I, X^*Z 
[0 0 9 1] HI 5 (B) IX. S i££l l<7)±!CMO 
CVD»0fiMW8BCJ:DT. 10 0 A<7)G a A s 
(SiS^^S 1 2 J^v ^X^tS 3 0 m0)G a A s 
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*LT¥afl:tfetBC6 5 0rTT--;U«:«U 
WC6 5 0tTGaAsx^*^;HS:ril*Lfetl 

[0 09 2] ttz. Z<Z>gm>}<D^y-ax.£94ri / "r)l 
&K51&Z. J:4G a A s J|®XliKB9f¥fHItt: i 7 0 s 
e cTfcy. (fefcg (XMBffftHMK 2 0 s e c) \Z 

a A s Oft6C{t^f^ft-fl5(Cov>T%<ra«(DS&S«: 
SC«II:4t*oi. tfe. CKAGaAsXfcT***/ 
■WWi 1 3 £W»Lfc«0>7x-;i,ffijgii, 8 0 0"C# 

ft*«*»»x^4t*2/^J|13fe«HiLfe« 

<7)tx-;i/«:, vnymtf^snvfreff^j:. msss. 

&S:;gH432:#T?t4. 
[0 0 9 3] (tB63Q6fl) SSfe. Sig«±tCMOC 20 
VDtCkoTGaAs^ZMt^^ftxtrf 
Jf £j&g-f4££, (1 0 0) - (0 1 1] 2* o f f 

[0 0 9 4] HlBtt. S63fW)7x-;uxg$:«-rSG 
a A s 'N-f DXtr#*i/-v;ufi8*^^>fiafiiagyn7 

7^;u (1) -e**. znumzis^zii. sig&z 

A s H3 £B&*T'ii*t 1 0 0 0-CSST- 1 OfMB^'J 

w> . 4oox:T»*aiooA©rt*«*^ 

J&-f*&ti>0>GaAs{gjIAJtj|6ajtl, (n) . S& 
(C6 5 0"CT')?3 3. OtfiwZlfgSroGaAsl^ 30 

*s/*;i/Jit:rtftLTn* (a) t>\ zoau&s&i:. 

S i gffi±<7)G a A s ffia**l©±tCJ5WLfeG a A 
sxk^*i/*;Wfii, S i SfilC £»?4 [0 1 1) # 
ISJICX K5-<7xy*Lfc»a*Ci£*tfK*:y. (0 1 

-1] #ratcxS7^7xy*L£t^i;:iG*-!Ncfc4 

ffi*§fc#oTH4. ±120 [0 1-1] <D {- 

1) liiiStt [1] 0±lCA-fctfl,T*ie**IM3Sf 
&&^LTV^4. 

[0 0 9 5] St. S ii,4fiS:NH4 OH/H2 O2 ?S 
STCllMraLfeflfc. SifiK®^U«^-^S:8 7 5X:« 40 
T<7)A s H3 HmfSX-ftoZ. fcfCioT. S i SffilCfc 
tt4 [0 1-1] K5-f7x<y* LtzVMHZm 

*-tf-(C. (0 1 1) *WJCXh5'fyxy?Lfe«*tC 
W^*tC«:6(M§l:*,o*«a«>G a A s iWJFy^ 

a A s UgklZSZMi L TfcJWS ^ffiVfitt #A ^ Z i: 

[0096] iwtta^ttoawtfj. s i wssirtv * 

-BISSAU OOOICOT^tx Si-As©ail>^ 
?7U>S^#T't40>(:i*fLT. 8 7 5iC«TtfHS 50 
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otctj s i - a s m&\tm< . $&mm\z* 1 ,i 

§#GaiR*«KS£&A'biX3i:{Cgg*Si:#;i6 
*14. 

[009 7] *£. 8 7 51C«TT-7'J*-*L££ 
f)\ G a A s ®»fttt*«ii¥fitt{Cfik»TtfftTV>5 

MSit. s i - g a m&tm\, > kt*£>4±. m 2 it 

S0A s 1 iOffc^W^> Kflfcft *fe«>. Si/GaA 
s *££#8*0Sft4 3 tICfeS t*S7L fen*. 
St. -»JC GaAslSSffiS*, &«fril&ftJHK: 
7X-;i/X8?:«At4 fc. G a A s £&*0)*RS£|1D 
•Tut. 3®¥«ttS:8»T't4;:£tffcfroT^4. 
[0 0 9 8] 01 7 £, SaW)7x-;uxg$:W1-4G 
a A s /vr DI fcf* * i/+ ;WfcS7?j£<af&&gg7a 7 
r-f;i/ (2) T'£4. i©*»Cfev^Tli. S iWS& 
A s H3 #B5WT* 1 0 0 O^CT' 1 0#fH7'J 0 ^ 

w ) . 40 oic-ess 1 0 0 Aofl»«*««-r*fe 

«bOGaAs(gjSf&SSS:J*SL (n) . 5 0 0"CT'^ 
SI. 5« m0)*iggtf)Ga Asxt"**£/-t;i,Jf £g£ 
£L (A) , 9 0 0"C. 1 0#l3£>7x-;i,£fi:i,\ 
(X) . .St;. 5 0 0*CT-J?$ 1. 5 u m<DW6M)G 
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